AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

§194.34

events, and the results of such process
shall be documented in any compliance
application:

(1) Inadvertent and intermittent in-
trusion by drilling for resources (other
than those resources provided by the
waste in the disposal system or engi-
neered barriers designed to isolate such
waste) is the most severe human intru-
sion scenario.

(2) In performance assessments, drill-
ing events shall be assumed to occur in
the Delaware Basin at random inter-
vals in time and space during the regu-
latory time frame.

(3) The frequency of deep drilling
shall be calculated in the following
manner:

(i) Identify deep drilling that has oc-
curred for each resource in the Dela-
ware Basin over the past 100 years prior
to the time at which a compliance ap-
plication is prepared.

(ii) The total rate of deep drilling
shall be the sum of the rates of deep
drilling for each resource.

(4) The frequency of shallow drilling
shall be calculated in the following
manner:

(i) Identify shallow drilling that has
occurred for each resource in the Dela-
ware Basin over the past 100 years prior
to the time at which a compliance ap-
plication is prepared.

(ii) The total rate of shallow drilling
shall be the sum of the rates of shallow
drilling for each resource.

(iii) In considering the historical rate
of all shallow drilling, the Department
may, if justified, consider only the his-
torical rate of shallow drilling for re-
sources of similar type and quality to
those in the controlled area.

(c) Performance assessments shall
document that in analyzing the con-
sequences of drilling events, the De-
partment assumed that:

(1) Future drilling practices and tech-
nology will remain consistent with
practices in the Delaware Basin at the
time a compliance application is pre-
pared. Such future drilling practices
shall include, but shall not be limited
to: The types and amounts of drilling
fluids; borehole depths, diameters, and
seals; and the fraction of such
boreholes that are sealed by humans;
and
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(2) Natural processes will degrade or
otherwise affect the capability of
boreholes to transmit fluids over the
regulatory time frame.

(d) With respect to future drilling
events, performance assessments need
not analyze the effects of techniques
used for resource recovery subsequent
to the drilling of the borehole.

§194.34 Results of performance assess-
ments.

(a) The results of performance assess-
ments shall be assembled into ‘‘com-
plementary, cumulative distribution
functions” (CCDFs) that represent the
probability of exceeding various levels
of cumulative release caused by all sig-
nificant processes and events.

(b) Probability distributions for un-
certain disposal system parameter val-
ues used in performance assessments
shall be developed and documented in
any compliance application.

(c) Computational techniques, which
draw random samples from across the
entire range of the probability dis-
tributions developed pursuant to para-
graph (b) of this section, shall be used
in generating CCDF's and shall be docu-
mented in any compliance application.

(d) The number of CCDFs generated
shall be large enough such that, at cu-
mulative releases of 1 and 10, the max-
imum CCDF generated exceeds the 99th
percentile of the population of CCDFs
with at least a 0.95 probability. Values
of cumulative release shall be cal-
culated according to Note 6 of Table 1,
appendix A of part 191 of this chapter.

(e) Any compliance application shall
display the full range of CCDFs gen-
erated.

(f) Any compliance application shall
provide information which dem-
onstrates that there is at least a 95 per-
cent level of statistical confidence that
the mean of the population of CCDFs
meets the containment requirements of
§191.13 of this chapter.

ASSURANCE REQUIREMENTS

§194.41 Active institutional controls.

(a) Any compliance application shall
include detailed descriptions of pro-
posed active institutional controls, the
controls’ location, and the period of
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time the controls are proposed to re-
main active. Assumptions pertaining
to active institutional controls and
their effectiveness in terms of pre-
venting or reducing radionuclide re-
leases shall be supported by such de-
scriptions.

(b) Performance assessments shall
not consider any contributions from
active institutional controls for more
than 100 years after disposal.

§194.42 Monitoring.

(a) The Department shall conduct an
analysis of the effects of disposal sys-
tem parameters on the containment of
waste in the disposal system and shall
include the results of such analysis in
any compliance application. The re-
sults of the analysis shall be used in
developing plans for pre-closure and
post-closure monitoring required pur-
suant to paragraphs (c) and (d) of this
section. The disposal system param-
eters analyzed shall include, at a min-
imum:

(1) Properties of backfilled material,
including porosity, permeability, and
degree of compaction and reconsolida-
tion;

(2) Stresses and extent of deforma-
tion of the surrounding roof, walls, and
floor of the waste disposal room;

(3) Initiation or displacement of
major brittle deformation features in
the roof or surrounding rock;

(4) Ground water flow and other ef-
fects of human intrusion in the vicin-
ity of the disposal system;

(5) Brine quantity, flux, composition,
and spatial distribution;

(6) Gas quantity and composition;
and

(7) Temperature distribution.

(b) For all disposal system param-
eters analyzed pursuant to paragraph
(a) of this section, any compliance ap-
plication shall document and substan-
tiate the decision not to monitor a par-
ticular disposal system parameter be-
cause that parameter is considered to
be insignificant to the containment of
waste in the disposal system or to the
verification of predictions about the
future performance of the disposal sys-
tem.

(c) Pre-closure monitoring. To the
extent practicable, pre-closure moni-
toring shall be conducted of significant
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disposal system parameter(s) as identi-
fied by the analysis conducted pursu-
ant to paragraph (a) of this section. A
disposal system parameter shall be
considered significant if it affects the
system’s ability to contain waste or
the ability to verify predictions about
the future performance of the disposal
system. Such monitoring shall begin as
soon as practicable; however, in no
case shall waste be emplaced in the dis-
posal system prior to the implementa-
tion of pre-closure monitoring. Pre-clo-
sure monitoring shall end at the time
at which the shafts of the disposal sys-
tem are backfilled and sealed.

(d) Post-closure monitoring. The dis-
posal system shall, to the extent prac-
ticable, be monitored as soon as prac-
ticable after the shafts of the disposal
system are backfilled and sealed to de-
tect substantial and detrimental devi-
ations from expected performance and
shall end when the Department can
demonstrate to the satisfaction of the
Administrator that there are no sig-
nificant concerns to be addressed by
further monitoring. Post-closure moni-
toring shall be complementary to mon-
itoring required pursuant to applicable
federal hazardous waste regulations at
parts 264, 265, 268, and 270 of this chap-
ter and shall be conducted with tech-
niques that do not jeopardize the con-
tainment of waste in the disposal sys-
tem.

(e) Any compliance application shall
include detailed pre-closure and post-
closure monitoring plans for moni-
toring the performance of the disposal
system. At a minimum, such plans
shall:

(1) Identify the parameters that will
be monitored and how baseline values
will be determined;

(2) Indicate how each parameter will
be used to evaluate any deviations
from the expected performance of the
disposal system; and

(3) Discuss the length of time over
which each parameter will be mon-
itored to detect deviations from ex-
pected performance.

§194.43 Passive institutional controls.

(a) Any compliance application shall
include detailed descriptions of the
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